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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 28 
January 2004 has been entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 2 and 56 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

In regard to claim 2, the limitation, "wherein said projection optical system does 
not include any one of a lens, a mirror and a diffractive optical element having a 
negative power" constitutes new matter since all the embodiments as shown in Figures 
3, 4, 5, 6A, 7 and 8 all include at least one element that has a negative power. Claim 56 
inherits the same issue since it is dependent on claim 2. 
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4. Claims 10 and 57 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

In regard to claim 10, the limitation, "wherein said projection optical system has 
no mirror with a power" constitutes new matter since all the embodiments as shown in 
Figures 3, 4, 5, 6A, 7 and 8 all include mirrors (M1 , M2) that have a power. Claim 57 
inherits the same issue since it is dependent on claim 10. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 2 and 56 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In regard to claim 2, the recitation of said projection optical system "does not 
include any one of a lens, a mirror and a diffractive optical element having a negative 
power" is ambiguous. The phrase, "any one of can imply that none of the elements 
can; have a negative power or that only one of the elements can have a negative 
power and so is uncertain and indefinite. Claim 56 inherits the same issue since it is 
dependent on claim 2. 
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7. Claims 10 and 57 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In regard to claim 10, the recitation of said projection optical system "said 
projection optical system has no mirror with a power, other than the single concave 
mirror of said first imaging optical system" is ambiguous. The phrase, "has no mirror 
with a power" can imply that only one mirror in the system does not have a power or 
that no mirrors in the system can have a power and so is uncertain and indefinite. 
Claim 57 inherits the same issue since it is dependent on claim 10. 

Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1-3, 5 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shafer et al U.S. Patent 5,999,310. 

In regard to claim 1 , Shafer et al discloses (see Figure 4) a projection optical 
system, comprising, a first imaging optical system (122) consisting of at least one lens 

(125) and said at least one concave mirror (124), for forming an intermediate image 

(126) of an object; a second imaging optical system (139), consisting of at least one 
second lens and at least one diffractive optical element as described in column 5, lines 
65-67 and column 6, lines 48-54, for projecting the intermediate image onto an image 
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plane (140); and a field optical system (127) disposed between said first and second 
imaging optical systems, said field optical system having at least one third lens wherein 
said second imaging optical system has no mirror, and in said projection optical system, 
a central position of a pupil is not blocked with respect to light as shown in Figure 4. 

Regarding claim 2, Shafer et al. discloses (see Figure 4) a first imaging optical 
system (122) consisting of at least one lens (125) with a positive power and at least one 
concave mirror (124), for forming an intermediate image (126) of an object; a second 
imaging optical system (139), consisting of at least one second lens with a positive 
power and at least one diffractive optical element as described in column 5, lines 65-67 
and column 6, lines 48-54, for projecting the intermediate image onto an image plane 
(140); and a field optical system (127) disposed between said first and second imaging 
optical systems, wherein said projection optical system does not include any one of a 
lens, a mirror and a diffractive optical element having a negative power as is currently 
understood with the given claim language. 

Regarding claim 3, Shafer et al. discloses that said at least one first lens, said at 
least one concave mirror, said at least one second lens and said at least one diffractive 
optical element have a positive power as shown in Figure 4. 

Regarding claim 5, Shafer et al. discloses (see Figure 4) that said first and 
second imaging optical systems are disposed along a common straight optical axis as 
shown in Figure 4, and wherein abaxial light from the object as reflected and collected 
by said concave mirror passes through an outside portion of an effective diameter of 
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said concave mirror as described in column 5, lines 58-61, toward the image plane side 
as shown in the lens group 122 in Figure 4. 

Regarding claim 13, Shafer et al. further discloses (see Figure 4) a field stop 
(131) adjacent to an intermediate image to be formed by said first imaging optical 
system. 

10. Claim 2, 10 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Foo US Patent 5,515,207. 

Regarding claim 2, Foo discloses (see Figure 1) a projection optical system, 
comprising a first imaging optical system (20, 30), having at least one first lens with a 
positive power and said at least one concave mirror, for forming an intermediate image 
(70) of an object; a second imaging optical system (50), having at least one second lens 
with a positive power and said at least one diffractive optical element with a positive 
power as described in column 2, lines 51-55, for projecting the intermediate image onto 
an image plane (15); and a field optical system (40) disposed between said first and 
second imaging optical systems, wherein said projection optical system does not 
include any one of a lens, a mirror and a diffractive optical element having a negative 
power as shown in Figure 1 as is currently understood with the given claim language. 

Regarding claim 10, Foo further discloses (see Figure 1) a projection optical 
system, comprising a first imaging optical system (20, 30), consisting of at least one first 
lens and said at least one concave mirror, for forming an intermediate image (70) of an 
object; a second imaging optical system (50), consisting of at least one second lens and 
said at least one diffractive optical element as described in column 2, lines 51-55, for 
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projecting the intermediate image onto an image plane (15); and a field optical system 
(40) disposed between said first and second imaging optical systems, a substantially flat 
mirror (68) disposed adjacent an intermediate image formed by said first imaging optical 
system, and wherein said projection optical system has no mirror with a power (20b, 
20c, 40b, 68), other than the single concave mirror of said first imaging optical system 
as shown in Figure 1 as is currently understood with the given claim language. 

Regarding claim 13, Foo further discloses a field stop adjacent to an intermediate 
image to be formed by said first imaging optical system as described in column 3, lines 
40-53. 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claim 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shafer 
et al. U.S. Patent 5,999,310 in view of Kuba U.S. Patent 5,623,365. 

Regarding claim 1 1 , Shafer et al discloses the invention as set forth above but 
does not teach wherein at least one of diffractive optical elements of said projection 
optical system satisfies a relation: 3 < MP/), < 50 where MP is a minimum pitch (micron) 
of the diffractive optical element, and X is the exposure wavelength (micron). 

Regarding claim 1 1 , Kuba does teach use of diffractive optical elements which 
satisfy a relation 3 < MP/X < 50 where MP is a minimum pitch (micron) of the diffractive 
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optical element, and X is the exposure wavelength (micron) as shown in Figures 8 and 
11. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the diffractive optical element as taught by Kuba in the 
projection optical system of Shafer et al in order to correct chromatic aberrations. 

13. Claims 54 and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shafer et al U.S. Patent 5,999,310 in view of Stanton et al. U.S. Patent 5,631 ,721 . 

Regarding claim 54, Shafer teaches the projection optical system as described in 
claim 48 above and as described in column 3, lines 65-67, but does not teach a device 
manufacturing method, comprising the steps of, exposing a wafer to a device pattern 
and developing the exposed wafer. 

Regarding claim 54, Stanton et al does teach a device manufacturing method, 
comprising the steps of, exposing a wafer to a device pattern and developing the 
exposed wafer as described in column 1, lines 15-19. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the projection optical system of Shafer et al in the method of 
Stanton et al. in order to increase semiconductor device manufacturing yields. 

14. Claim 57 is rejected under 35 U.S.C. 103(a) as being unpatentable over Foo U.S. 
Patent 5,515,207 in view of Stanton et al U.S. Patent 5,631 ,721 . 

Regarding claim 57, Foo teaches the invention as set forth above but does not 
teach a device manufacturing method, comprising the steps of, exposing a wafer to a 
device pattern and developing the exposed wafer. 
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Regarding claim 57, Stanton et al does teach a device manufacturing method, 
comprising the steps of, exposing a wafer to a device pattern and developing the 
exposed wafer as described in column 1 , lines 15-19. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the projection optical system of Foo in the method of 
Stanton et al. in order to increase semiconductor device manufacturing yields. 

15. Claims 60 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shafer et al US Patent 5,999,310. 

In regard to claims 60 and 61 , Shafer teaches the invention as set forth above, 
but does not teach projecting a pattern of a mask onto a substrate. It is well known in 
the art to utilize mask patterns in the projection optical art. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to project mask 
patterns in the optical system of Shafer et al in order to provide for a more precise 
coding pattern for the substrate to be imaged. 

16. Claim 62 is rejected under 35 U.S.C. 103(a) as being unpatentable over Foo US 
Patent 5,515,207. 

In regard to claim 62, Foo teaches the invention as set forth above, but does not 
teach projecting a pattern of a mask onto a substrate. It is well known in the art to 
utilize mask patterns in the projection optical art. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to project mask 
patterns in the optical system of Foo in order to provide for a more precise coding 
pattern for the substrate to be imaged. 
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Allowable Subject Matter 

17. Claims 12, 37-46, 58, 59, 63 and 64 are allowed as indicated in previous office 
action. 

Response to Arguments 

18. Applicant's arguments filed 28 January 2004 have been fully considered but they 
are not persuasive. 

The Applicant argues that since the aperture is formed on the concave reflector 
124, some of the light from the object 120 necessarily will proceed through the central 
aperture and that this light will impinge on the imaging plane 140 and degrade image 
contrast, while the rest of the light proceeds directly through the central aperture will be 
blocked by an aperture stop 131 , resulting in a loss of light quantity and thus light from a 
central portion of a pupil is at least partially blocked. 

In response to this argument, the Examiner would like to remind the Applicant 
that the rejection is based upon the claim recitation. Claim 1 requires that in the 
projection optical system, a central position of a pupil is not blocked with respect to light. 
Figure 4 of Shafer et al does show a central position of a pupil (i.e., the central axis of 
the projection system) not being blocked with respect to the light. Examiner fails to see 
the distinction between some of the light proceeding through the central aperture while 
the rest of the light is blocked by an aperture stop would preclude Shafer from reading 
on claim 1 . Furthermore, Figure 4 does not show that aperture 131 blocks any of the 
light and in the description, aperture 131 is used to adjust the system imaging numerical 
aperture (see column 5, lines 35-37). 
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The Applicant further argues that in regard to claim 2, the claim recitation that the 
projection optical system does not include any one of a lens, a mirror and a diffractive 
optical element having a negative power, while Shafer et al discloses a planar reflector 
123 which has a negative power. Furthermore, Foo discloses a lens group 30 having a 
negative power. 

In response to this argument, the Examiner directs the Applicant's attention to 
the 1 12 2 nd paragraph rejection above wherein the phrase, "any one of can imply that 
none of the elements cannot have a negative power or that only one of the elements 
cannot have a negative power. Therefore, the claim can be interpreted such that if one 
of the other elements has a positive power, (for example, mirror 124 or the diffractive 
optics in the second imaging optical system 139) the claim still reads on Shafer et al. 
This same response applies to the argument for the Foo patent as well. 

The Applicant further argues, in regard to claim 10, that the claim recitation that 
the projection optical system has no mirror with a power, other than a single concave 
mirror excludes Foo as being prior art since Foo discloses at least two concave mirrors 
20a, and 20c. 

In response to this argument, the Examiner directs the Applicant's attention to 
the 1 12 2 nd paragraph rejection above wherein the phrase, "has no mirror with a power" 
can imply that the prior art reads on the limitation if only one mirror in the system does 
not have a power (for example 20b in Foo) or if no mirrors in the system have a power. 
Furthermore, the phrase, "has no mirror with a power" is not limiting since all mirrors 
have a power whether it be positive, negative or unity (i.e., 1:1). 
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19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amari whose telephone number is (571) 
272-2306. The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on (571) 272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



ava flV) 

20 February 2004 
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